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The woody plant communities that occur on the plains, riverbanks and islands in the Vaal River were classified 
by TWINSPAN numerical analysis and further refined by the Braun-Blanquet method. The communities disting-
uished are the Acacia hereroensis-Aristida congesta, the Acacia karrocrProtasparagus suaveolens 
communities and the Diospyros /ycioides-Rhus pyroides and the Salix capensis-Cyperus rotund us 
subcommunities. The latter was divided into two variants namely the Verbena bonariensis-Datura ferox and 
the Phragmites australis-Eichhomia crassipes variant. The habitat of these communities differs with regard to 
factors such as geology, aspect, soil depth, soil texture, moisture and biotic factors such as grazing and 
trampling. 
Die plantegroei van die vlaktes, rivieroewer en eilande in die Vaalrivier is deur die TWINSPAN-numeriese-
analise geklassifiseer en verder ver/yn deur die Braun-Blanquet-metode. Die gemeenskappe wat onderskei is, 
is die Acacia hereroensis-Aristidacongesta-, die Acacia karrocrProtasparagussuaveolens-gemeenskappeen 
die Diospyros /ycioides-Rhus pyroides- en die Salix capensis-Cyperus rotundus-subgemeenskappe. Laasge-
noemde is verder verdeel in die Verbena bonariensis-Datura ferox- en die Phragmites australis-Eichhornia 
crassipes-variante. Die habitat van hierdie gemeenskappe verskil ten opsigte van geologie, aspek, 
gronddiepte, grondtekstuur, vog en biotiese faktore soos beweiding en vertrappping. 
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Introduction 
The only part of the Bankenveld (Acocks 1988) that occurs in 
the Orange Free State is situated in the Vredefort Dome Area 
(Figure 1). Little is known about the vegetation and particu-
larly the plant communities of this region. The only study on 
certain plant communities was done on the younger granite 
by Bezuidenhout et al. (1988). The relatively topographically 
complex rocky hills and bends of the Vaal River form the 
habitat of a great variety of plant communities. For these 
reasons the area could be considered as important from a 
conservation point of view and an ecological inventory 
therefore has a high priority. A research programme was 
initiated to investigate the vegetation of the area. In this 
report the results on the plant communities of the plains, 
riverbanks and islands are presented. 
The study area 
The town Vredefort is situated in the northern Free State 
(Figure 1) in the only part of the Bankenveld occurring in the 
Orange Free State (Acocks 1988). The natural vegetation is 
mostly confined to shallow, rocky, non-arable soils, while the 
areas with deeper soils have been cultivated. 
The woody vegetation found on the Vredefort Granite, 
Dominion Reef, Hospital Hill Subgroup and intrusions of 
gabbro and epidiorite in the Witwatersrand Supergroup were 
studied. Communities on alluviated deposits along the Vaal 
River were included in the study. 
Geology and topography 
The Vredefort Dome is a granite massive which has 
weathered to an undulating plain with a few hilly outcrops. 
Bakenkop at 1 534.7 m above sea level has the highest 
elevation. This granite massive is surrounded by the 
Witwatersrand Supergroup which consists mainly of 
quartzite and shales of two different groups, namely the West 
Rand Group and the Central Rand Group. Wedged between 
Vredefort Granite and the Witwatersrand Supergroup lies 
Dominion Reef which consists of metamorphosed basic lava 
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Figure 1 The location of the Vredefort Dome in relation to towns 
and the Vaal River. 
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which has become exposed in a few places. Gabbro and 
epidiorite intrusions occur sporadically in the West Rand 
Group (SACS 1980). 
Quartzite resists weathering better than the shales do and is 
thus retained as hills and ridges, giving a very rugged 
appearance (Nel & Verster 1962; Bredenkamp & Theron 
1978). The study area is drained by the Vaal River. 
The soils of the hills are rather shallow and normally have 
a sandy loam or sandy clay loam texture. Along the Vaal 
River deep alluvial soils with a mainly clayey loam texture, 
occur. 
Climate 
According to the Koppen classification the Vredefort area has 
a cwb climate with moderate summers and cold winters with 
frost. It falls within the summer rainfall area (Trewartha 
1954). 
Temperature 
Temperature data from Vereeniging, Potchefstroom and 
Kroonstad reveal that the average daily maximum 
temperature for January lies between 28.6°C and 29.3°C and 
for July between 17.2°C and 18.9°C. The average daily 
minimum temperature for January ranges from 14.7°C to 
15SC and for July from -D.9°C to O.I°C (Weather Bureau 
1954). 
Temperature, on the farm Tempe near Vredefort, has been 
monitored for one year, from March 1983 to February 1984. 
The average daily maximum temperatures for January and 
July were 32.8°C and 20.0°C respectively. The average daily 
minimum temperatures for January and July were 15.2°C and 
3.3°C respectively (du Preez 1986). The hills are usually 
cooler than the plains during summer. During winter months 
lower maximum and higher minimum temperatures are 
experienced on the hills than on the plains (Bredenkamp & 
Theron 1978). 
Frost 
Frost occurs from May to September (Weather Bureau 1954). 
Rainfall 
The average rainfall for Vredefort is 685.9 mm per annum 
and 82.6% of the yearly rainfall occurs between October and 
March. During this period 8 to 13 rainy days per month are 
experienced. Only 121 mm of rain has been measured on the 
farm Tempe for the annual period of March 1983 to February 
1984. Rain fell on 52 days (du Preez 1986). 
Surface winds 
Statistics of surface winds are available from the 
Potchefstroom weather station. During summer the wind 
blows mainly from the north-west, north and north-east. 
Winds occur less frequently from the south-westerly 
direction but these winds are usually strong and accompanied 
by thunderstorms. The air is calm for 24.6% of the time 
(Schultze 1965). 
Cloud cover 
The average cloud cover per year for Potchefstroom at 08:00 
is 2.6 points (on a lO-point scale) and at 14:00, 3.7 points 
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(Weather Bureau 1954). Cloud cover is highest between 
December and March and lowest during the winter months. 
Methods 
The field survey was carried out according to the Braun-
Blanquet method (Braun-Blanquet 1932). A cover-abundance 
value was estimated for each species occurring in a sample 
plot (Becking 1957; Westhoff & van der Maarel 1978). 
A minimum sample plot size was determined by means of 
the species area curve (Mueller-Dombois & Ellenberg 1974) 
and amounted to 200 m2 for the tree communities. 
The geology, aspect:, slope, soil depth and percentage stone 
cover of the soil surface for each sample plot, were noted. A 
composite soil sample from each sample plot was taken from 
which soil texture, pH and colour were determined. 
Trees were distinguished as woody plants taller than 2 m 
and shrubs as woody plants up to 2 m tall (Bredenkamp & 
Theron 1978). Names of taxa conform to Gibbs-Russell et al. 
(1985) (Table 1). 
A phytosociological table was compiled by means of the 
TWlNSPAN numerical classification technique (Hill 1979). 
This numerical classification was refined by means of the 
Braun-Blanquet technique (Bezuidenhout et al. 1988). 
The number in brackets following each species name in the 
text represents the percentage constancy that the species has. 
No attempt was made to fix the ranks of syntaxa, as more 
phytosociological information, from a wider area, is needed 
to ensure correct ranking and naming (Bredenkamp & Theron 
1978). 
Results 
Floristic composition of all plant communities is represented 
in Table 1, habitat data in Table 2 and the average height and 
average canopy cover of the strata in Table 3. 
1. Tree communities of the plains 
The tree communities of the plains occur on non-arable soil 
adjacent to quartzite ridges . Two communities were identi-
fied namely: 
1.1 The Acacia hereroensis-Aristida congesta community, 
and 
1.2 The Acacia karroo-Protasparagus suaveolens commu-
nity. 
1.1 Th e Acacia hereroensis-A rist ida congest a 
community 
This occurs on a plain next to a quartzite ridge. The soil 
texture is sandy loam and the average depth exceeds 0.5 m. 
Stones are absent from the soil surface. The aspect faces east 
and the slope averages 3°. The average soil pH is 5.8 
(Tabte 2). 
The tree layer has an average canopy cover of 52.5% and 
an average height of 4.5 m (Table 3). The tree species 
associated with the dominant Acacia hereroensis (100%) are 
Rhus leptodictya (100%), Ziziphus mucronata (100%) and 
Celtis africana (50%) (Table 1). 
The shrub layer is weakly developed and is restricted to the 
shade of Acacia hereroensis. The average canopy cover is 
only 17.5% and the average height is 1.9 m (Table 3). The 
most common shrub, Ehretia rigida (50%) is associated with 
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Table 1 Phytosociological table of woody communities of the plains and the Vaal River in the Vredefort area 
00 11 1111111 111 111111 
RELEVE NUMBER 88 22 1110001 111 010000 
65 23 6843522 013 854769 
COMMUNITY 1 2 
SUBCOMMUNITY 1 , 1 1,2 2, 1 2,2 
VARIANT 2.2.1 2,2,2 
SPECIES GROUP 1 
ACACIA HEREROENSIS 44 
CHAMAESYCE INEQUILATERA ++ 
PSEUDOGNAPHALIUM LUTEO-ALBUM ++ 
TRACHYANDRA SALTII ++ 
TRICHONEURA GRANDIGLUME ++ 
CRASSULA LANCEOLATA ++ 
BRAYULINEA DENSA ++ 
CORCHORUS ASPLENIFOLIUS +R 
TRAGUS KOELEROIDES ++ 
OXALIS CORNICULATA ++ 
CRABBEA ACAULIS ++ 
SETARIA SPHACELATA ++ 
ERIOSPERMUM BURCHELLII ++ 
TRAGIA RUPESTRIS ++ 
DICOMA MACROCEPHALA ++ 
SOLANUM SUPINUM ++ 
ERAGROSTIS OBTUSA ++ 
DICHONDRA REPENS ++ 
DIGITARIA ERIANTHA ++ 
RHUS LEPTODICTYA ++ 
RHYNCHELYTRUM NERVIGLUME R 
ENNEAPOGON SCOPARIUS + 
SPOROBOLUS DISCOSPORUS + 
BULBOSTYLIS BURCHELLII + 
FELICIA MURICATA + 
PAVONIA BURCHELLII + 
CLEMATIS BRACHIATA + 
SPECIES GROUP 2 
ERAGROSTIS GUMMIFLUA +1 
LIPPIA SCABERRIMA ++ 
HYPARRHENIA HIRTA ++ 
UROCHLOA PANICOIDES ++ 
BERKHEYA RADULA ++ 
SPECIES GROUP 3 
PROTASPARAGUS SUAVEOLENS 11 ++ 
ARISTIDA CONGESTA 22 1+ 
TEUCRIUM TRIFIDUM ++ ++ 
ERAGROSTIS CURVULA ++ ++ 
THEMEDA TRIANDRA ++ + 
EHRETIA RIGIDA + ++ 
SPECIES GROUP 4 
DIOSPYROS LYCIOIDES 4342222 + R R 
IPOMOEA PURPUREA +++++++ + R 
SESTRUM LAEVIGATUM 2R + 
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Table 1 Continued 
RELEVE NUMBER 
COMMUNITY 
SUBCOMMUNITY 
VARIANT 
SPECIES GROUP 5 
VERBENA BONARIENSIS 
DATURA FEROX 
ARGEMONE SUBFUSIFORMIS 
SPECIES GROUP 6 
SALIX CAPENSIS 
OENOTHERA ROSEA 
EQUISETUM RAMOSISSIMUM 
SPECIES GROUP 7 
PHRAGMITES AUSTRALIS 
EICHHORNIA CRASSIPES 
RUMEX LANCEOLATUS 
RHUS LANCEA 
SPECIES GROUP 8 
EHRHARTA ERECTA 
CYPERUS ROTUNDUS 
PANICUM SCHINZII 
CINERARIA GEIFOLIA 
MAYTENUS HETEROPHYLLA 
RHUS PYROIDES 
SPECIES GROUP 9 
PROTASPARAGUS LARICINUS 
CHENOPODIUM ALBUM 
ACHYRANTHES ASPERA 
CELTIS AFRICANA 
SIDA DREGEI 
ZIZIPHUS MUCRONATA 
SPECIES GROUP 10 
ACACIA KARROO 
TAGETES MINUTA 
BIDENS PILOSA 
LEPIDIUM AFRICANUM 
SCHKUHRIA PINATA 
SETARIA VERTICILLATA 
saplings of tree species like Celtis africana. Rhus leptodictya 
and Ziziphus mucronata (Table 1). 
The average canopy cover of the herb layer is 50% and the 
average height is 0.3 m (Table 3). The pioneer species 
Protasparagus suaveolens and Aristida congesta have the 
00 11 1111111 111 111111 
88 22 1110001 111 010000 
65 23 6843522 013 854769 
1 2 
1 , 1 1,2 2,1 2,2 
2.2.1 2,2,2 
+++ + 
+ +++ 
++R 
333 331323 
1R +++ 
R + + 
+ + + 31223 
+++12+ 
+ +++ 
1 1 
+ +1+++ + + ++++ 
+ + 1R3 232+ 1 
++2 ++ + 
++ + + 
+ +1++112 + + +++ 
+ 23 1222 +++ +++2+ 
++ ++ ++ ++1+ R+ 
++ + ++++ 1+ +++ 
+ +++++++ +++ 
RR R212+ + + 
++ ++ ++++ + + 
R+ + ++R221 + + 
43 2R222 ++ 2++++ 
++ + 112++21 333 ++ + 
+ ++ +1+ + +++ ++ 
+R ++ + ++ ++ 
++ ++ + + ++ 
++ ++ ++ 
highest cover abundance values (Table 1). 
1.2 The Acacia karroa-Prat asparagus suaveo/ens 
community 
This tree community occurs also on the same plain. The soil 
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Table 2 Habitat data of the tree communities of the 
plains, riverbanks and islands 
Stoni- Average 
ness of soil 
Commu- Slope Parent Soil soil depth Average 
nity Aspect (j material texture (%) (m) soil pH 
1.1 E 3 Quartzite Sandy loam 0 +0.5 5.8 
2 E 2 Quartzite Clayey loam 10 0.4 6.1 
2.1 N 15 Alluvial Clayey loam 0 +0.5 6.4 
2.2.1 N 5 Alluvial Clayey loam 0 +0.5 6.5 
2.2.2 N 5 Alluvial Clayey loam 0 +0.5 6.5 
depth is less than 0.4 m. There are some stones on the surface 
and the clay loam soil has an average pH of 6.l. The aspect is 
east and the slope 2° (Table 2). 
The high cover values of Acacia karroo and the species 
from species group 3 characterize this community (Table 1). 
The average canopy cover and height of the tree layer is 
15% and 6.2 m respectively (Table 3) with the dominant tree 
Acacia karroo (100%). Ziziphus mucronata (50%) is poorly 
represented (Table 1). 
The shrub layer has an average canopy cover of 40% and 
the average height is 2 m (Table 3). Acacia karroo (100%), 
Ehretia rigida (100%), Prost asparagus laricinus (100%) and 
May tenus heterophy//a (50%) (Table 1) are the prominent 
species. 
The herb layer consists of pioneer species namely Artistida 
congesta (100%), Lepidium africanum (100%) and Schkuhria 
pinnata (100%). Prostasparagus suaveolens (100%) is 
dominant in the herb layer (Table 1). The many young Acacia 
karroo plants present in this layer indicate encroachment 
caused by overgrazing and trampling. The layer has an 
average canopy cover of 40% and an average height of 0.5 m 
(Table 3). 
2. Tree communities of the Vaal River 
This community is restricted to the islands and banks of the 
Vaal River. Deep alluvial deposits cover large areas of the 
banks and islands. 
The Acacia karoo-Maytenus heterophylla community is 
divided into two subcommunities, namely: 
2.1 The Diospyros lycioides-Rhus pyroides subcommunity, 
and 
2.2 The Salix capensis-Cyperus rotundus subcommunity. 
2.1 The Diospyros Iycioides-Rhus pyroides 
subcommunity 
This subcommunity occurs on the drier alluvial deposits on 
either side of the river and on the bigger islands. The aspect is 
north-east and the slope 15°. The average pH of the clay loam 
soil is 6.4 (Table 2). 
It is characterized by species group 4 and the high canopy 
cover values of Diospyros lycioides, Rhus pyroides and 
Tagetes minuta. 
The well-developed tree layer consists of Diospyros 
lycioides (100%), Rhus pyroides (85.7%), Ziziphus 
mucronata (85.7%), Acacia karroo (7l.4%) and Celtis 
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Table 3 Canopy cover and height of the tree 
communities of the plains, riverbanks and islands 
Stratum 
Tree Shrub Herb 
Average Average Average Average Average Average 
Commu- height canopy height canopy height canopy 
nity (m) cover (%) (m) cover (%) (m) cover(%) 
1.1 4.5 52.5 1.9 17.5 0.3 50.0 
1.2 6.2 15.0 2.0 40.0 0.5 40.0 
2.1 6.4 25.0 1.8 45.0 0.4 50.5 
2.2.1 7.3 55.0 1.7 7.5 0.6 60.0 
2.2.2 5.2 50.0 1.4 28.0 0.3 37.0 
africana (7l.4%) (Table 1). The average height is 6.4 m and 
the average canopy cover is 25% (Table 3). 
The weB-developed shrub layer has an average canopy 
cover of 45% and an average height of 1.8 m (Table 3). 
Diospyros lycioides (100%), May tenus heterophylla (100%), 
Protasparagus laricinus (85.7%), Rhus pyroides (85.7%), 
Cestrum laevigatum (28.8%) and the exotic climber, Ipomoea 
purpurea (100%), form impenetrable bush clumps (Table 1). 
The herb layer has an average canopy cover of 50.5% and 
an average height of 0.4 m (Table 3). The prominent herbs 
are Achyranthes aspera (100%), Tagetes minuta and the 
grass, Ehrharta erecta (85.7%), is also present (Table 1). 
2.2 Th e Salix capensis-Cyperus rot undus 
subcommunity 
The Salix capensis-Cyperus rotundus subcommunity is 
restricted to the water edge. Thirty-three species were noted 
of which five were tree species, six shrub species and three 
grass species. The rest are herbs including eleven weedy 
exotics. The river occasionally floods its banks causing 
disturbance of the subcommunity. 
This subcommunity is divided into two variants namely: 
2.2.1 The Verbena bonariensis-Daturaferox variant and 
2.2.2 The Phragmites australis-Eichhornia crassipes 
variant 
2.2.1 The Verbena bonariensis-Datura ferox variant 
This variant is associated with drier, disturbed areas. The soil 
texture is a clay loam with an average pH of 6.5. The aspect is 
north and the slope 5° (Table 2). 
The differentiating species are the weeds namely Verbena 
bonariensis (100%), Datura ferox (100%) and Argemone 
subfusiformis (100%) (species group 5) (Table 1). 
The tree layer consists of Salix capensis (100%), Acacia 
karroo (66.7%), Celtis africana (66.7%) and Ziziphus 
mucronata (66.7%) (Table 1). The average canopy cover is 
55% and the average height 7.3 m (Table 3). 
The weakly developed shrub layer has an average canopy 
cover of 7.5% and an average height of 1.7 m (Table 3). The 
prominent species are Rhus pyroides (100%) and Protaspar-
agus laricinus (66.7%) (Table 1). 
The weedy herb layer is well developed with an average 
canopy cover of 60% and an average height of 0.6 m (Table 
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3). Tagetes minuta (100%) fonns very dense stands. This 
together with the large number of herbs present indicate that a 
disturbed subcommunity has developed (Table 1). 
2.2.2 The Phragmites australis-Eichhomia crassipes variant 
This suocommunity is restricted to the waterside of the 
islands and riverbanks. The soil is a clay loam texture which 
in places, may be deeper than 0.5 m with more than 50% of 
the soil surface covered by rock. The pH averages 6.5 
(fable 2). 
The differentiating species are Eichhornia crassipes 
(100%), Rumex lanceolatus (66.7%) and Rhus lancea 
(33.3%) from species group 7. The high constancy and cover 
values of Cyperus rotundus (83.3%) and Phragmites austra-
lis (83.3%) are also characteristic of this subcommunity 
(fable 1). 
The tree layer has an average canopy cover of 50% and an 
average height of 5.2 m (fable 3). Salix capensis (100%), 
Acacia karroo (83.3%) and Rhus lancea (33.3%) are present 
in this layer. 
The average canopy cover of the shrub layer is 28% and 
the average height is 1.4 m (Table 3). Rhus pyroides (83.3%) 
and May tenus heterophylla (66.7%) are the prominent 
species. Phragmites australis (83.3%) fonns dense stands 
along the waterside (Table 1). 
The prominent species of the herb layer are Cyperus rotun-
dus (83.3%), Ehrharta erecta (83.3%) and Rumex lanceola-
tus (66.7%). Along the waterside Eichhornia crassipes 
(100%), an exotic aquatic, fonns dense stands among rocks 
and in the Phragmites australis and Cyperus rotundus stands 
(fable 1). The average cover is 37% and the average height is 
0.3 m (Table 3). 
Conclusion 
The vegetation was successfully analyzed and classified by 
means of the TWINS PAN and Braun-Blanquet methods into 
ecologically interpretable communities. As pointed out by 
Bredenkamp & Theron (1978, 1980) and Coetzee (1974), the 
polythetic nature of the Braun-Blanquet method provides 
natural classification of vegetation where plant communities 
are closely related to a specific set of environmental 
conditions. 
The vegetation differences are strongly associated with 
habitat conditions that include soil depth, soil texture, 
stoniness of the soil surface and biotic factors namely 
trampling and grazing. Distribution of the communities along 
the river is largely controlled by a moisture gradient that 
increases towards the river. A large number of exotic species 
is present in the river communities. 
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